Abstract
Introduction
Although physical activity can help prevent or delay the onset of obesity, only 1 in 5 US adults meet the Centers for Disease Control and Prevention's (CDC's) 2008 Physical Activity Guidelines (1) . Racial and ethnic minorities, including those in immigrant communities, report lower rates of physical activity than do nonHispanic white adults (2) . People from South Asia (ie, India, Pakistan, and Bangladesh) have lower rates of physical activity than the general population and than other racial/ethnic groups (3, 4) . A limited number of studies have documented low rates of physical activity among South Asian populations overall in the United States (5-7).
South Asians also experience high rates of cardiovascular disease (CVD) and type 2 diabetes (T2D), although certain South Asian subgroups may be at particular risk (8) (9) (10) (11) (12) (13) . For example, Bangladesh has the youngest mean age of myocardial infarction among all South Asian countries (12) . Similarly, studies in the United Kingdom found that Bangladeshi immigrants had more coronary heart disease risk factors compared with the general population (14) and were twice as likely to have diagnosed T2D (15) .
As of 2010, more than 277,000 Bangladeshis resided in the United States, making this community the fastest-growing Asian American subgroup in the country (16) . In 2013, the largest enclave of Bangladeshis in the United States resided in New York City where 53% of the community had limited English proficiency and 33% lived below the poverty line (17) . However, despite the high prevalence of CVD and diabetes-related risk factors among Bangladeshis in Bangladesh and other countries, few studies have examined the chronic disease management practices and health behaviors of Bangladeshis in the United States (18) .
In 2010, the DREAM (Diabetes Research, Action, and Education for Minorities) Project study was initiated to evaluate the efficacy of a 6-month community health worker (CHW) program to improve diabetes control and management among Bangladeshis living in New York City (18) (19) (20) . Preliminary baseline findings from the DREAM Project study highlighted low levels of self-reported physical activity among study respondents, coupled with high levels of self-reported stress. The purpose of our study was to report findings from a qualitative sub-study conducted in 2013 among Bangladeshi immigrants in New York City to understand factors that affect physical activity and weight management in this community.
Methods
CHWs trained to moderate focus groups and administer surveys conducted 6 focus groups with adult women and men (aged 18-75 years) living in New York City who self-identified as Bangladeshi. Study participants were purposively recruited from community-based settings using word of mouth and snowball sampling methods. Focus group participants were asked about perceptions of weight management, physical activity, social stressors, and acceptable strategies for health promotion. All focus groups were sex-segregated and conducted by a sex-concordant CHW. Human subjects research approval for the study was obtained from the New York University School of Medicine institutional review board; all participants provided written consent before study participation.
Focus group discussions were digitally recorded for later transcription and translation into English. A codebook was developed that used the moderator guide as an initial outline for primary codes, and secondary and tertiary codes were developed throughout the analysis process. Three independent coders who were fluent in Bangla reviewed and analyzed the transcripts through direct content analysis by using a constant comparative approach (21) . ATLAS.ti 6 (Scientific Software Development GmbH) was used to code and retrieve data. Coding Analysis Toolkit (Texifter, LLC) was used to ensure inter-coder reliability among study investigators.
Results
Mean participant age was 42 years; mean years of residence in the US was 12 (Table 1) . Sixty-three percent of participants reported a current diagnosis of T2D, and 64% reported a family history of T2D; 66% reported engaging in physical activity within the last 7 days. However only 57% met recommended weekly physical activity levels.
Physical activity

Religious and cultural beliefs as both barriers to and facilitators of physical activity
We summarized key themes from the focus groups and implications for the parent intervention in Table 2 . Focus group respondents cited cultural and religious beliefs in the Bangladeshi community, a predominantly Muslim population, as a key barrier to participating in physical activity. Both men and women noted that it was deemed culturally inappropriate for women to engage in physical activity openly and in public settings. Respondents also cited a lack of available resources for physical activity for women in the community while remaining in accordance with cultural and religious norms. Facilities or programs in which both men and women engaged in physical activity at the same time were viewed as acceptable only for "foreigners" (ie, non-Muslims or Bangladeshi Americans): Respondents noted that this barrier could be mitigated by culturally appropriate sex-segregated physical activity classes: "For example, we exercise at WSP [community-based organization], a woman teaches us, we are all women who do this, there is no reason for these things to be questioned." (Female respondent) However, many respondents noted that the availability of culturally appropriate resources were limited or that similar cultural and religious norms applied to outdoor facilities, such as parks, prohibiting women from engaging in structured exercise such as running or walking groups in these settings. Home-based fitness equipment (referred to as "instruments") was cited as a potential option for women who do not otherwise have access to culturally appropriate resources. A similar preference for private physical activity accommodations was also cited by older men. These types of equipment were, however, viewed as expensive and often too loud or intrusive (eg, treadmills) for individuals living in urban settings.
Religious activity as physical activity
Although religious and cultural notions of the appropriateness of engaging in physical activity in public settings were cited as a barrier to health promotion, many respondents conceptualized religious activity itself as an important source of physical activity, specifically the act of namaz (ritual Muslim prayer), which involves a series of posturing that incorporates bowing, standing, kneeling, and prostrating. "God gave us [this] system of prayer to keep us well." (Male respondent) Because prayers typically occur 5 times per day and may involve walking to a mosque, several respondents noted that this was a sufficient form of exercise. Ritual fasting in accordance with religious practice was also viewed as a health-promoting behavior: 
Conceptions of exercise versus physical activity
A key difference that emerged between male and female focus group respondents was the conception of physical activity versus exercise. Women overwhelmingly viewed the tasks associated with being a homemaker as exercise, frequently citing specific physical benefits gained from their domestic responsibilities: However, men were more likely to classify these activities as required daily activity (but not exercise). Several generational differences in the conception of physical activity versus exercise also emerged. Younger men were more likely to report engaging in group-based sports, such as soccer or cricket, and were also more likely to use gymnasium facilities for structured exercise. Conversely, older men were also more likely to classify occupational activity as a form of exercise: Younger men, however, were more likely to differentiate between occupational activity and exercise: Both men and women frequently mentioned walking as an acceptable form of exercise. However, male respondents were more likely to note the distinction between walking as a means of transportation in an urban setting and walking for the purposes of exercise. 
Weight management
Cultural dietary practices
The juxtaposition of commonly prescribed dietary modifications with cultural food preferences was discussed by many focus group respondents as a barrier to managing a healthy weight. In particular, respondents frequently underscored the importance of rice as an important dietary staple and that eliminating or reducing rice consumption would not be feasible:
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Evolving conceptions of healthy weight
Focus group respondents expressed varied opinions about obesity and its implications for health and social standing. Some expressed that being overweight or obese has a detrimental impact on health and is perceived negatively by others:
Our tradition, as a Bengali tradition, we eat too much. We are less Others felt differently, stating that being obese in the country of birth was associated with prosperity and beauty:
. . . Especially in the village area. They will say that she is living peacefully. She became fat. Food, in her house there is no lacking. 
Discussion
We explored the contextual factors affecting physical activity patterns and weight management in the Bangladeshi community of New York City. Our findings are in alignment with those of previous research among Bangladeshi immigrants in the United Kingdom and among other South Asians in the United States, indicating that gender and social norms affect physical activity patterns, particularly for women who are expected to dress modestly and prioritize domestic responsibilities (22) (23) (24) . Additionally, the lack of facilities and spaces in which women can participate in physical activity in accordance with gender and religious norms is a barrier and suggests that in-home exercise programs may be a more effective health promotion tool for women in this population (22) . Important gender differences in the conception of physical activity versus exercise were predominant among focus group respondents. The finding that women perceived daily activities and domestic work as physical activity is notable and helps to explain why 60% of female respondents reported meeting daily recommendations for physical activity, higher than physical activity rates generally reported in other research in this community (25) . Male focus group respondents were more likely to make the distinction between physical activity and exercise, indicating that men are more likely to engage in planned, structured, or repetitive activities with the ultimate objective of improving physical fitness to improve health (26) . Our findings suggest that interventions in this community should emphasize the distinction between physical activity and exercise and should underscore the importance of both types of movement as pertinent to health.
Both men and women considered religious activity (namaz) as an appropriate form of exercise promoting better health, similar to findings of previous studies that indicate the role that religion plays in the holistic model of health held by this community (18, 22, 27, 28) . Current and future interventions should consider the use of health promotion messaging that acknowledges the intersection of both spiritual and physical health, while underscoring the importance and value of increased structured exercise, particularly for Muslim populations.
Although physical activity plays a crucial role in moderating weight management, cultural norms around diet and body size and shape were also highlighted as key themes. Focus group respondents stressed the importance of retaining core elements of a traditional diet, especially rice, and how this often affects attempts at portion control or weight loss. This finding is in alignment with those of previous work and supports the value of culturally tailored strategies when designing or implementing interventions for this community (29, 30) . Additionally, focus group respondents expressed varying views on what constitutes a healthy weight and how this often is not in alignment with cultural norms around social status and overall well-being. Viewpoints ranged by sex and age, indicating that norms around this construct may be evolving, either as a result of the passage of time or of acculturation processes (22, 31) . Cultural norms are not static, so public health practitioners should be aware of the evolution of these norms and use flexible approaches when designing programs (32) . This study has several strengths that contribute to robust validity and reliability. The community-based sampling approach used, coupled with the qualitative design, yielded rich contextual data not systematically collected through the parent study or other state and national data sets. Additionally, focus groups were conducted in Bengali by CHWs who were experienced group facilitators and known community leaders, contributing to increased comfort and trust among study respondents and greater internal validity as a result of their unique understanding of cultural nuances. Lastly, focus group proceedings were transcribed and analyzed by native Bengali speakers, which helped to provide valuable context when evaluating the findings.
Limitations of this study may include selection bias and potential contamination bias, because convenience-sampling methods were used and some participants were not heterogeneous strangers. Efforts to increase internal validity were made through frequent discourse and internal-code agreement checks between study investigators.
The qualitative findings reported are components of a larger community-based participatory research study to address diabetes management by using a CHW approach in the Bangladeshi population. Pilot study results and protocol and methods of the parent study have been previously reported (18) (19) (20) . In alignment with community-based participatory research principles, the findings from the qualitative study presented here were used in an iterative fashion to enhance the cultural appropriateness of the parent intervention and incorporate evidence-based group and individual level strategies for physical activity promotion (33) .
Qualitative study findings were also used to create a culturally appropriate, in-language exercise DVD for Bangladeshi women. The exercise instruction is led by a Bangladeshi female CHW and incorporates activities such as walking (which presented no challenges to modesty for focus group respondents) and low-impact physical activity appropriate for women with little to no baseline history of participation in structured exercise. Furthermore, the DVD included a brief tutorial on the distinction between physical activity and exercise, framing exercise as "your time" and physical activity as movement associated with fulfilling domestic responsibilities (eg, laundry, groceries). Table 3 demonstrates more fully how findings from the focus groups were used to inform the development of the DVD.
To our knowledge, our study is the only research on barriers and facilitators of physical activity among Bangladeshi immigrants in the United States. Our study findings are relevant for practitioners, clinicians, and policy makers developing programs for the Bangladeshi community, a rapidly growing population with a high burden of CVD and diabetes. More broadly, our study has implications for the development of culturally tailored programming for other immigrant populations in the United States. Given the rapid growth of the Muslim community in the United States (34), results may provide insight into barriers to health promotion experienced by other Muslim groups that have a cultural context similar to that of Bangladeshi Americans. Furthermore, our findings indicate the need to take the cultural context of women into account in developing health promotion activities, which is relevant given the growing burden of obesity, CVD, and diabetes among racial and ethnic minority women in the United States (35). Research that explores the contextual factors that affect participation in physical activity by diverse communities contributes to a more nuanced understanding of effective methods to prevent obesity. tion of the focus groups and were the lead writers of the manuscript. S.M. created the study databases, oversaw data transcription and analysis, and contributed to the writing on sections of the manuscript related to study analysis. All authors edited the paper and contributed to overall study design and implementation. The investigators thank the members of the DREAM coalition for their support and guidance on this project. Additionally, this study would not be possible without the support, time, and expertise of the 4 community health workers involved in the design and implementation of this study: Gulnahar Alam, Mursheda Ahmed, Mamnunul Haq, and MD Taher. The investigators are also grateful to all of the community members who participated in the study. Tables   Table 1. PREVENTING CHRONIC DISEASE VOLUME 13, E87
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The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Religious and cultural beliefs as a barrier toward physical activity Setting Production location was chosen and dressed to resemble a home (eg, included a sink, chair, wall tapestry). Additionally, the DVD host used household items such as soup cans or water bottles in lieu of exercise equipment (eg, weights, resistance bands) to demonstrate how viewers can still engage in physical activity without the use of specific fitness equipment.
Religious and cultural beliefs as a barrier toward physical activity DVD Host-spokesperson(s)
Two female hosts were selected -one older and one younger, one mother and one single, unmarried. Older host was a CHW affiliated with the research and well-known in the community. Additionally, one female appeared in hijab (covering of hair for modesty), and the other remained uncovered, appealing to women of varying degrees of religiosity and age groups.
Conceptions of exercise vs physical activity
Degree of difficulty Each movement was presented with alternatives to account for those inexperienced in physical activity or with less mobility or flexibility. Additionally, the DVD menu allowed users to elect to complete sections of the DVD rather than the entire content, so that users can progress over time.
Conceptions of exercise vs physical activity; religious activity as physical activity
Cultural and religious norms DVD instructor(s) made reference to physical activity as specific time taken out of the daily routine to devote to movement of the body. Associations to both religious posturing and cultural references (eg, movement resembling making chappati or bread) were also made by host(s).
Abbreviation: CHW, community health worker; DVD, digital versatile disc.
PREVENTING CHRONIC DISEASE VOLUME 13, E87
JULY 2016
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions.
